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Improvements in Thermostatically Controlled Electric Water 

Heaters 



I, Oswald Adrian McDowell^ of 
Mar<h Farm, Dundalk, Eire, British 
Subject, do hereby declnre the nature of 
this inveutiou to be as follows: — 
0 This invention is an improvement in or 
niodificatiou of tlie tlienuostatically con- 
trolled electric water heater described iu 
the specification of n\y previous pat^uit 
application No. 25953/ 4") (Serial Xn. 
10 601.843). 

The specification of niy ^said prior 
jtntent application describes an electric 
water heater comprisin*^ an assemblage 
consisting' of a thermostat within an en- 
15 closing riser pipe, enclosed in a downcast 
pipe, surrounded and lieat-conductively 
connected to electric resistance heater 
elements located at at least two levels, 
nil depending within and jointly re- 
20 movable from a water tank i)rovided witli 
an outlet from an upper level. 

The said prior specification also des- 
cribe- a switching arranuement wherein 
a crosshead. secured to the projecting ton 
?.5 of a nickel iron rod extending upwards 
within and from its anchorage to the 
bottom of :i brass sleeve of the thermostat, 
( iirries adjustable tappets which, on ex- 
pansion of the thermostat, successively 
bonr against and open the switches of the 
electric resistance heater elements. 

The objects of the present invention 
are to improve the conduction of heat 
from the heater eleinents to the thermft- 
>tat, and also to provide a simple: 
arrangement whereby the switch-actua- 
tion by the thermostat crosshead can be 
easily adjusted and also \\<ed manually to 
operate the switches 
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According to the present invention, the 40 
first object thereof is attnined by substi- 
tuting for the riser pipe, a corrugated 
sheet metal, for instance ( opper. tubula' 
spacer in contact both with the ontej 
surface of tlie brnss sleevr of the thermo- 
stat and also with the inner surface of the 
downcast pipe. This corrugated spncer. 
whilst providing direct metallic heat- 
conductivity between fhe dowucnst pipe 
and the thermostat, by its corrugated pro- 
file overlapping the Void wntei- inlet at 
the bottom also provides a number of 
<hannels up which tlie cold wnt^r u-i;l 
flow to sweep the thermostot sfet^ve. T\i\< 
corrugated spacer need extend only port- 55 
way up the downcnst pipe. 

The second object of the invention is 
attained, by providini^' above the cross- 
head, a screw, screwing in an inverted U- 
bracket, extending upwards from the end 
of the thermostat sleeve and straddling 
the crosshead. which screw adjustablv 
bears upon the midlengt-li of n bnr Avhit-li 
is above the switch tappet crosshead 
and bears against its ends. The <; rew can 
thus be adjusted variably to distort, by 
minutely bending, the crosshead anil 
thereby adjust its' tappets relatively to 
the switches which they operate. By 
beinir screwed down hard, tbe <'*rew can 
iiend the crosshead sufficiently to ojien 
both switches manually. 

Dated this 11th day of .T;:iiiiary. HUT. 

PHILLIPS & LEIGH. 
Agent- for the Applicant. 
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COMPLETE SPECIFICATION 
Improvements in Thermostatically Controlled Electric Water 

Heaters 



I, Oswald 
ifarsh Farm. 

[Price 2/.] 



Adbiax MrDou'ELr. of 
Dundalk. Eire. British 



Subject, do hereby declare the nature nf 75 
this invention and in what manner the 
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same is to he performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 

This invention is an improvement in or 
5 modification of the thermostatically con- 
trolled electric water heater described in 
the specification of my previous patent 
application Xo. 25953/45 (Sei'ial Xo. 
• GUI. 843). 

10 The specification of my said prim' 
patent application describes an electric 
water lieater comprisin^r an assenihlup-e 
i^ouslstinn- of a tliermostat within an en- 
closing' riser pipe, enclosed in a downcast 
io pipe, surrounded and heat-conductively 
connected to electric resistance heater 
elements located at at least two levels, all 
dependinf? within and jointly removable 
from a water tank jirovided with an out- 
20 let from an upper level. 

The said prior specification also des- 
cribes a switchinor arranprement wherein 
a crosshead, secured to the projecting* top 
of n nickel iron rod extendinp- upwards 
25 within and from its anchoraij'e to the 
bottom of a brass sleeve of the thermo- 
stat, carries adjustable tapi)ets which, o!i 
expansion of the thermostat, successively 
near af^ainst and ojjen the switches of the 
30 electric resistance heater elements. 

The objects of the present inrentlon 
are to improve the conduction of heat 
from the heater elements to the thermo- 
stat, and also to ])rovide a simple aiTange- 
35 ment wliereby the swit(;h-actuat.ion bv 
the thermostat crosshead can be easily 
adjusted and also used manually to oper- 
! ate the switches. 

AccordinsT to tlu' nresfnt invention, the 
40i first obieot thereof i> attained bv substi- 
tutinir for the riser pipe, a tubular cor- 
ruQ-ated metal, for instance copper, ^pac^r 
In metallic heat-condiictina" continuiiv 
' both with the outer surface of the brass 
45 sleeve of the tlu^rmostat and also with the 
iuner surface of the downcast nipe. Tin- 
corruirated spncer. whilst nrovidinj? direct 
metallic hcot-c(mductivitv between the 
downcast pipe and the therntostat. by it^ 
50 covruc-nted profile overlnppincr the^ cold 
water inlet at the bottom also provides a 
mnnber of cliannel.^ un which the cold 
water will flow to sween the thermostat 
-leev(\ Thi^ corrui^-afed snacer need ex- 
55 teii'l only partwav up the dowucast pipe. 
Tlie second object of tlie invention i'- 
attained, by nrovidiuQ- above the cross- 
<crew. ^crewinir in an inverted U- 
brnclcet. extending* upwards froDi :! r-ro^-' 
no bar attnched to the f-^nrl of the tliermostat 
sleeve and straddling the cros-hearl. 
which screw adjustablv bears upon the 
midlensrth of a bar which is nbove the 
^wit(di tniipet crosshead and benrs against 
65 its ends. The screw can thus be adjusted 



variably to distort, by minutely bending, 
+he crosshead and thereby adjust its 
tappets relatively to the switches which 
they operate. By being screwed down 
sufficiently, the screw can bend the cross- 70 
head sufficiently to open both switches 
manually. 

A representative example of an electric 
water heater constructed in accordance 
with the invention, and wherein for the 75 
sake of clearness the switches are shown 
simplified, is shown in the accompanying 
drawings, in which : — 

Fig. 1 is a sectional front elevation of 
the electric water heater, and 80 

Fig. 2 is a section on the line 2 — 2 of 
Fig. 1. 

Fig. 3 is a diagram of the electric cir- 
cuits of the electric resistance heater 
elements. 85 

a is a wide and deep rectangtilar tank, 
])referably shallow front to back. Thi- 
tank a is enclosed in an outer casing //. 
with an inter\^ening air sjiace r to pro- 
vide heat-insulation. 90 

Upstanding in and extending throuu'h 
the base of the tank a and base nf the 
outer casing b, is a tubular spio-ot //. 
which is externally screw-threaded and 
receives a spacer nut r located betweeii 95 
the bases of the tank a and outer casing 

At its outwardly protruding extremity 
the tubular spigot d receives a union 
socket (not shown), clamping the base of 
the outer casinir h against the sivacer nut c 100 
and serving also for coTinection nf the 
spig*ot J to a water sn])ply main. 

The tank a is covered nt the top i>y :i 
cover plate / having at the middle an 
aperture Over the aperture and 105 

with an interposed gasket // i- a closure 
])late h. This plate h is clamped between 
nuts I and i, screwed on an externally 
■'crew-threaded gland 

The brass sleeve I of a thermostat is 110 
soldered to and depends from the gland l- 
to just above the upper end of the tubular 
sjiia'ot The nickel iron rnd element /// 
()f the thermostat is soldered to. atnl 
closes, the lower end of the bra<s -le(-ve / 115 
therenf. This thermostat rod extenfl< 
up the <leeve / and protrudes through tht- 
gland and through a guide sleeve // . 
retainer! by a union nut r> thereon, and 
has a crosshead n secured to its m^per 120 
end . 

A flown(;ast pipe q is secured ovei- a re- 
duced portion of. and is soldered to and 
depends fi-cmi, the nut Thi^ dnwnca-t 
pipe 7 surrounds the thermostat -sleeve / 105 
and depends to and surrounds the upper 
end of the tubular spigot rl. Outlet slots 
7^ nre formed in the downcast pipe 7 
near the lower end thereof. 

r is nn upper electric i-esista I'.cc heater 130 



element and 5 is a lower electric resist- 
ance heater element, both helically sur- 
rounding the downcast pipe q respec- 
tively at different levels and depending' 
5 trom their ends \vhii*h :ire secured to the 
( losure plate A. 

A corrug-ated sheet metal, preferably 
copper, annular spacer ^ Fig. 2, is inter- 
posed between and in contact with the 
10 lower portion of the thermostat sleeve / 
and the lower portion of the downcast 
pipe q. Likewise another, outer, corru- 
gated sheet metal, preferably copper, 
annular spacer ?/, Fig. 'J, is interposed 

15 between the lower portion ot tlie downcast 
pipe q and the upper and lower electric 
resistance elements 

These corrugated spacers // provide, 
with the metal of the downcast pipe q. a 

20 metallic heat-conductive path between the 
heaters r, .v and the thermostat sleeve I. 

The inner corrugated spacer t also pro- 
vides by the inwardly directed troughs ot 
its corrugations, passages up which cold 

25 water admitted by the tubular spigot d 
sweeps and chills the thermostat sleeve I 
and issues at the top of the corrugated 
spacer into the downcast pipe q to flow 
down the outwardly directed troughs of 

30 the corrugated spacer t and issue from the 
sb)f:s q^ of the downcast pipe q. 

The corrugated spacers u also pro- 
vide heating surtaces swept by the in- 
coming water. 

35 A vent hole q- is provided in the upper 
p(frtion of the downcast pipe q to avoid a 
iMjck'et of ai]* being trapped therein. 

r is an outlet pipe upstanding in the 
tank a an<l extending through the base of 

40 the outei" casing and secured by nuts rv, 
.r and an outer union socket (not shown). 

The pipe r extends almost, to the top of 
the tank n and ot its upper end is covered 
iiv a domed cowl //, providing* an anti- 

45 dr-ip sy[di(m leg. 

The crosshead // of the thermostat rod 
?n cai'ries adjustable tappets and /r 
which, as the thermostat sleeve I ex- 
pands, respectively successively (>i)en a 

50 switrii in tlie circuit of the upper elec- 
tric resistaiH-e heater element r and a 
switch .v^ in the circuit of the lower elec- 
tric resistance heater element s, as dia- 
L! ran I mat i colly shown in Fig. 3. 

55 The top of the outer casing h is (dosed 
by a I'emovable hood-like cover 

Tlie crossliead /) corryino: the switch 
ta ))pets /j'. f}^ is r>trnddled by an inverted 
U-<hancd bracket 1 mounted on 0 cross 
60 bar 2 secured between a collar on the 
gland k and the nut /, and therefore to 
the to[> of the thermostat sleeve /. A 
Toilled headed screw 3 screws in the 
hracket 1 and by it-^ point bears against 

65 ihe mid length of a bar 4, having down- 



wardly directed ends bearing against the 
ends of the crosshead p. By screwing 
down the screw 3 the crosshead p can be 
variably distorted, by minutely bending 
and thereby the tappets p\ p^ can be 70 
manually adjusted relatively to the 
switches r\ s^. By being screwed down 
sufficiently, the screw 3 can even bend the 
crosshead sufficiently to open both 
sw-itches manually. 75 

Xormally a volume of water, the upper 
level of which is determined by the posi- 
tion of the edge of the cowl y on the out- 
let pipe V, is contained in the tank a. 
This volume of water is maintained hot 80 
by the lower heater element < under the 
control of the thermostat Z, ?n. To obtain 
hot water from the tank a, cold water is 
admitted by the tubular spigot J. to dis- 
place hot water from the tank a. The 85 
cold water in flawing up the inner corru- 
gated spacer sweeps and chills the ther- 
mostat sleeve I, which in contracting first 
closes the switch .s-^ of the lower heater 
element if not already closed, anrl im- fjO 
inediately thereafter, or if the switch 
is closed, immediately thereon closes the 
switch of the upper heater element /*. 
The upper heater element r boosts the 
heating of the water in the tank a until 95 
the supply of cold water is interrupted, 
whereupon the thermostat sleeve / by its 
expansion successively first opens ' the 
switch of the upper heater element r 
and then the switch of the lower heater 100 
elenient s. When no hot water is drawn 
off from the tank a. tlie water therein is 
maintained hot by successive closino- and 
opening by the " thermostat L m of the 
switch .v^ to energise and de-energise the 105 
lower heater element The upper heater 
element /• becomes energised only whilst 
cold water is being admitted into the tank 
ff, and whilst the temperature of the water 
in the tank a is low. [jo 

The electric resistance heater elements 
/■. ^- ore both energised and also cut out of 
circuit successively and never sinuiltane- 
(;usly. thus avoidinu' the heavy surges of 
rurrent which would be imposed on the 115 
electric supply mains Iiy sinuiltaneous 
^■witchiuL;- on and off of several elements 
hy the thermostat. 

Having now particularly described and 
ascertained the nature of my said inven- 120 
tion and in what manner the satne is to be 
performed. T dcfdare that what T <daim 
is : — 

1. A thei-mostatically controlled elec- 
tric water heater as described in the 12o 
sper-ificntion of piifent apiilicotion \o 
25953/45 /Serial Xo. 001.843^ modified by 
the substitution for the riser pipp. r>f a 
tubular corruirated metal, nreferablv co])- 
per. spacer in metallic heat-condm^tinir 13(1 



continuity both with the other surface of 
the brass sleeve of the thermostat and also 
with the inner surface of the downcast 
pipe. 

2, A tlierinostatically controlled water 
heater as claimed in claim 1. in which a 
screw is provided whereby the cross head 
bearing the switch tappets can be dis- 
torted by bending' to adjust or open the 
-witches manually. 



3. The improved thermostatically con- 
trolled electric water heater substantially 
as described with reference to the accom- 
panying drawings. 

Dated this 17th day of December, 1947. 
PHILLIPS & LEIGH, 
Chancery Lane Station Chambers, 
31/33, High Holborn, London, W.C J . 
Agents for the Applicant. 
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